GLAUCOMA EXOGENiGCUM 6
The cause of exogenic glaucoma was traced clinically by the author to a jugularphlebostenosis due to proliferative endophlebitis. It is desirable that pathologists examine the jugular veins of patients who die with exogenic glaucoma.
The author stressed in two papers'the importance of inflammatory phlebostenosis of the jugular veins as the cause-of the so-called " primary" glaucoma.
It is important to have a clear conception of the role which the internal jugular vein plays in the drainage of venous blood from the head region.
The bulk of the blood entering the head is drained off by the internal jugular veins on each side of the neck. A relatively small amount of venous blood passes through the external jugular veins. A very small portion returns by way of the suboccipital plexus into vertebral and deep cervical veins, and fr-om there into the innominate vein.
The factors which promote the circulation in the veins are muscular contractions, gravity for the venous circulation above the level of the heart, suction exerted upon the heart and larger thoracic veins during expiration, and action of the right heart.
Haemodynamically it is a fundamental law of the circulation that the blood flows always from a point of higher pressure to a point of lower pressure. The point of zero pressure, i.e., where negative and positive pressures just balance one another, is in case of the upper part of the body in the jugular vein at the root of the neck. Below this point the pressure is negative. For this reason there is supposed to be danger, should a vein be nicked in this region during an operation, of air being sucked in and carried to the heart. The negative pressure varies between minus 35 and minus 80 mm. of water at the right auricle.
The jugular vein has no valves and only two coats. The media is entirely lacking.
The negative pressure at the right auricle is an important factor for the drainage of the venous blood from the head area. Any resistance to the free flow of venous blood between the head area and the right auricle must increase the venous pressure in all distal veins in the head area. Haemodynamically any resistance to the flow of the blood influences the slope of pressure which is a deciding factor for a free flow of blood. The greater the slope of pressure, the better is th6 circulation.
A normal lumen of the endothelium of the internal jugular vein is the conditio sine qua non for a normal drainage of venous blood through the jugular vein.
Proliferative endophlebitis was described by Ceelen, Levin and Bucy, and Martin and Tull on the basis of biopsies. These authors agree that proliferative endophlebitis decreases the diameter of the lum-en considerably and therefore must interfere with the return of the venous blood. Ceelen called this stenosing type of phlebitis " phlebitis productiva angustans " to express the considerable narrowing (angustation)-of the-lumen. He stressed the fact that the proliferation of the venous endothelitum-and not the formation of thrombi-interferes with the venous return. The coarctation of the lumen which narrows it to a large degree is caused by the inflammatory changes in the endothelium.
Greifenstein Seidel, on the basis of tonometric and manometric experiments, proved that the pressure in the anterior chamber of the eye is considerably higher than the pressure in the episcleral vains which drain the veins of Schlemm's canal. He found in rabbits a normal intra-ocular pressure of 25-28 mm. Hg, while the pressure in the episcleral veins was only 7-11 mm. Hg.
Duke-Elder in a paper on the venous pressure and its relation to the intra-ocular pressure, found that the pressure in the veins immediately at the exit from the sclera was considerably lower than the intra-ocular pressure. The difference was about 7 2 mm. Hg.
The difference. in the higher pressure of the anterior chamber and the lower pressure in the episcleral veins is the deciding factor for the normal drainage of the aqueous humour through the veins of Schlemm's canal.
The smallest veins in Schlemm's canal result from a fusion of a variable number of capillaries.
Hiroishi proved experimentally the direct relation between the venous system and intra-ocular pressure He withdrew a certain amoutnt of the transparent aqueous humour and replaced it with exactly the same amount of an isotonic suspension of very fine Schoenberg constructed a special cuff for the compression of the jugular veins of his patients and came to the concluision:
One thing is certain: ' the intra-ocular pressure is altered under the influence of compression of the jugulars '."
Loeal chronic inflammation of the veins of Schlemm's canal and of the vortex veins has been described -by Birnbacher and Czermak. They described proliferative endophlebitis which narrows the lumen and interferes with the return of the venous blood. The question if these changes are due to augmented venous pressure or to allergic inflammation in a congested tissue does not enter our discussion.
Max Kinis also described inflammatory changes in Schlemm's canal and came to the conclusion that the main di-sturbance is-to be found in the changed outflow of venous blood.
Besides changes in the slope of pressure the accumulation of CO2 in blood vessels with venous congestion increases the viscosity of the blood and interferes with the normal flow of blood, especially in the capillaries.
The hereditary factor plays a great role in glaucoma, and it may be that this factor is often important for the pathogenesis of glaucoma. Circulatory disturbances affect primarily an organ that is weak due to hereditary factors. An example is arthritis. In arthritis we find iri nearly all cases inflammatory phlebostenosis in the proximal veins which is responsible for circulatory disturbances and functional changes, and, in the later stages, for structural changes of a joint.
Since Graefe in 1855 recognised the increased intra-ocular pressure in glaucoma, all efforts were directed to local pathology in the eye. Regional pathology did not enter glaucoma research at all. This type of pathology was neglected especially in disturbances within the head .region. In a paper on the syndrome of latent jugular phlebitis Meyer, in 1937 , called attention to the importance of venous congestion in the head area due to impairment of the venous return in the coarctated jugular veins.
From a therapeutic point of view it-is important to know the starting point for jugular vein infections. Fraenkel, Siegmund, and Colby Hall described pathologically the spreading mechanism of acute tonsillogenic, dentogenic, and pharyngogenic infections via the small connective veins into the jugular veins per continuitatem. It is obvious that chronic oral infections must have the same spreading mechanism. Lately the fact of bacterial phlebotropism has been stressed by Meyer in order to express an affinity of bacteria for the endothelium of the veins.
The starting point in oral focal infections is nearly always an infection in the small tonsillar veins and a thrombophlebitis in the small veins of the dental pulp.
Siegmund and Roessle found pathological changes in the small tonsillar veins, while Wassmund and Bingold stress the importance of thrombophlebitis in the pulp as the starting point of dental focal infection.
Experimental proof of this important factor should be easy.
Hueper was able to produce experimental jugular phlebitis in dogs by infecting the pulp canal with streptococci. Since the dental pulp according to Bremer has no lym.phatic vessels, it is obvious that pulp infections can only spread by way of the small pulp veins.
It is imperative to eradicate primary oral foci completely in order to avoid a reinfection of the jugular veins from these sources. Root fragments and tonsillar stumps are especially dangerous, as they lack drainage to the mouth cavity. I described the -frequency, the danger, and the diagnosis of -infected tonsil remnants lately in a paper on the incidence and significance of tonsil remnants.
After complete removal 'of the primary oral foci, the jugular endophlebitis persists in nearly all cases as an independent infection. The treatment of jugular phlebitis with leeches is empirical and was applied by Meyer after he had such excellent results with leeches in the treatment of purulent phlebitis in the lower extremities.
Leeches were used by ophthalmologists for a long time in glaucoma cases. But all of them applied leeches over the temple region in glaucoma patients. This application could result only in a local temporary decongestion of the eye.
Recalibration of the jugular veins with leeches, on the other hand, brings on a total decongestion of the whole-head area, and therefore has a permanent therapeutic effect.
Summary
Glaucoma exogenicum has its cause outside of the eye in chronic proliferative endophlebitis of the jugular veins.
Jugular endophlebitis has-a narrowing effect on the vein lunmen which interferes with venous drainage of the head region.
Blockage of the proximal jugular vein produces an increase in venous pressure in all distal veins, including thi episcleral veins which drain the veins of Schlemm's canal.
The deciding factor for a normal drainage of the aqueous humour from the anterior chamber is the difference of the higher pressure in. the anterior chamber and the lower pressure in the veins of Schlemm's canal and the episcleral veins. If the venous pressure of the veins in Schlemm's canal and the episcleral veins equals or exceeds the intra-ocular pressure, the slope in pressure is eliminated, and the drainage' of the anterior chamber is stopped completely.
The treatment of exogenic glaucoma resolves itself into a recalibration of the jugular veins.
